word count: 152 Abstract 15 The complete genome sequence of an RNA virus was assembled from RNA sequencing of virus 16 particles purified from threespine stickleback intestine samples. This new virus is most closely 17 related to the Eel Picornavirus and can be assigned to the genus Potamipivirus in the family 18 Picornoviridae. Its unique genetic properties are sufficient to establish a new species, dubbed the 19 Threespine Stickleback Picornavirus (TSPV). Due to their broad geographic distribution 20 throughout the northern hemisphere and parallel adaptation to freshwater, threespine sticklebacks 21 have become a model in evolutionary ecology. Further analysis using diagnostic PCRs revealed 22
Introduction 42
The family Picornaviridae encompasses positive strand RNA viruses whose genome encodes a 43 single large protein precursor (polyprotein). The typical genome organization comprises 6,700 to 44 10,100 nt and is composed of a 5'-untranslated region (UTR) that possesses an internal ribosome 45 entry site (IRES) recognized by host cell ribosomes and allowing cap-independent translation, a 46 single open reading frame encoding the polyprotein, and a 3'-UTR with a polyadenylated tract of 47 variable length. The typical polyprotein is composed of facultative non-structural Leader (L pro ), 48 followed by a P1 region encoding three structural proteins (1AB that is cleaved into VP4 and 49 VP3 in most picornaviruses, and 1C and 1D that encode for proteins VP2 and VP1 respectively), 50 and two non-structural regions P2 and P3. Region P2 encodes proteins 2A pro and 2B that impair 51 the transport of host proteins, and 2C ATPase , a multifunctional ATPase involved in vesicle 52 formation. Region P3 encodes proteins 3A that mediate presentation of membrane proteins 53 during viral replication, 3B VpG , viral protein genome-linked that acts as a primer for RNA 54 synthesis during RNA replication, 3C pro , a cysteine protease (picornain) responsible for 55 maturation cleavage of the precursor polyprotein, and 3D pol , the RNA-dependent RNA 56 polymerase. The gene regions coding for the capsid proteins and the non-structural proteins 2C, 57 3C pro and 3D pol are present in all described picornaviruses whereas the other non-structural 58 proteins L, 2A, 2B. 3A and 3B VpG may be absent in some species [1] .
59
The family Picornaviridae is comprised of 40 genera and contains more than 94 species (as of 60 February 2018), but many of these viruses are currently awaiting classification 61 (http://www.picornaviridae.com). Until recently, only six species of picornaviruses had been 62 reported in fish; the Eel Picornavirus 1 (EPV-1) in Anguilla anguilla [2], the Carp Picornavirus 1 63 (CPV-1) and Fisavirus (partial sequence) in Cyprinus carpio [3, 4] , the Bluegill Picornavirus Here, we investigated the presence of viruses in the gut of apparently healthy sticklebacks. Using 
111
For each dataset, adapters were removed using Trimmomatic and PhiX174 contaminants were 112 removed using Bowtie 2 (--very-sensitive-local). We obtained 2. 38, 4.32, 6.98, 8.18 and 9.70 113 million high quality reads for each respective sample. Then, for each sample, de novo assembly 114 was completed using Trinity [24] . Partial sequences of a virus that showed high similarity to 115 EPV were assembled independently from all five samples. Reads from the five samples were 116 thus pooled to improve viral de novo assembly. Eight contigs of more than 500 nt showed high The genome organization of TSPV-1 is depicted in Figure 1 and can be described as follows: The positive strand RNA genome is composed of a 5'-UTR of 707 nt, an ORF of 7560 nt, a 3'-175 UTR of 138 nt and a poly A tail of at least 50 nt and is overall more similar to EPV than to any 176 other picornavirus (table 1) . 294-465 respectively).
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We identified five non-structural proteins (2A1, 2A2, 2A3, 2B, and 2C) within the P2 region.
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The 2A region is complex with high similarities with EPV, CPV-1 and BGPV-1 (Figure 2 ).
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Similarly to CPV-1 and BGPV-1, TSPV encodes two 2A proteins that end with an NPG/P 188 ribosome skipping motif that is found in many Picornaviruses and mediates in cis co-189 translational termination-re-initiation of RNA translation. The 2A3 gene region exhibits a 190 parechovirus-like and Avihepatovirus-like structure including the conserved H-box and NC-box.
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The 2B protein is also homologous to parechovirus and avihepatovirus. A conserved RNA 
